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Introduction
The prediction and planning of major fiscal aggregates such as expenditure and revenue are key aspects of fiscal policy. Accurate projections allow fiscal policy-makers to anticipate and correct undesirable imbalances in the budget, thereby improving public finances sustainability. In that respect, accurately predicting tax revenue is a particularly central aspect of fiscal planning since it sets the amount of resources available for financing public policies. From a performance point of view, revenue projections set the limits within which expenditure must remain in order to reach fiscal balance. Recently, the dimension of fiscal projections in general, and revenue projections in particular, has attracted an increasing attention from scholars. The most recent studies have shown that political determinants such as the ideology of the government (Bischoff and Gohout, 2010) , elections (Beetsma et al., 2013) or political fragmentation (Goeminne et al., 2008) are important drivers of tax revenue projection errors (TRPE) . These studies suggest that policy-makers use revenue projections to influence fiscal policy and achieve their political objectives. Some authors (Goeminne et al., 2008; van der Ploeg, 2010; von Hagen, 2010) have also suggested that the finance minister may play a key role in the determination and therefore in the manipulation of revenue projections. This particular role of the finance minister in the tax revenue budgeting process has remained empirically unexplored and this paper provides a first attempt to fill in this gap.
Using a new dataset of 99 finance ministers in the Swiss cantons over the period 1980-2007, this paper explores how the personal characteristics of the finance minister, in particular his ideology, shape tax revenue prediction errors. This paper also addresses the more traditional question of the effect of budgetary institutions on fiscal outcomes. Many authors have already explored the effect of different budgetary institutions such as balanced budget rules, debt ceiling or multi-year budgeting on fiscal outcomes. 1 However, little is still known about the channels through which the effect of budgetary institutions on fiscal outcomes materializes. For instance, by rendering deficits more costly, balanced budget fiscal rules are expected to create incentives that modify the behaviour of the policy-makers involved in the budgetary process. This paper addresses this aspect of fiscal policy by looking at how balanced budget fiscal rules in Swiss cantons create incentives that modify the finance minister's behaviour and eventually revenue projection errors.
In order to cleanly identify the causal effect of the ideology of the finance minister on TRPE as well as the incentive effect of fiscal rules on the ideological behaviour of the finance minister, we exploit two key aspects in the context of Swiss cantons. First, like other authors before us (Feld et al., 2011; Feld and Kirchgaessner, introduction of balanced budget fiscal rules over time and that fiscal rules still show a strong heterogeneity across cantons in their degree of stringency. Second, in order to cleanly estimate the effect of the ideology of the finance minister on TRPE we exploit the fact that the allocation of departments within cantonal cabinets occurs in a quasi-random way from the point of view of the voters. To the best of our knowledge, this paper is the first to rely on this feature of the Swiss institutional context as an identification strategy which, together with the staggered introduction of fiscal rules, makes us confident in the causal interpretation of the results found.
The estimation of a panel data model using robust standard errors clustered at the finance minister and time level shows, rather counter-intuitively, that left-wing finance ministers produce more conservative tax revenue projections than right-wing finance ministers. Furthermore, we show that more stringent balanced budget fiscal rules tend to reduce the effect of the ideology of the finance minister on TRPE. Robustness checks suggest that this incentive effect of fiscal rules is particularly strong for left-wing finance ministers.
These results are robust to alternative specification of the model as well as to different estimation methods such as system GMM and GLS with panel corrected standard errors.
These results are also consistent with the theoretical argument that, a priori, left-wing finance ministers are perceived as less competent by the voters when it comes to balancing the budget. Thus, left-wing finance ministers need to curb deficits more than their right-wing counterpart in order to signal to the voters the same level of competence and therefore need to be more conservative in their revenue projections. Balanced budget fiscal rules, by reducing deficits, make the signal less informative to the voters who attribute the lower deficits to the rule rather than to the finance minister. This creates incentives for the finance minister to engage in other types of signaling activities, and therefore reduce the incentive for the finance minister to produce conservative projections. This incentive is stronger for left-wing finance ministers since they need to compensate for the relatively negative signal sent by their ideology when it comes to balancing the budget. A policy implication of these results is that fiscal rules may be an efficient tool for reducing political manipulation of revenue projections and improve their accuracy. This paper is structured as follows. Section 2 provides a theoretical discussion and formulates the tested empirical hypotheses. Section 3 provides a detailed presentation of the empirical background and of the data. Section 4 discusses the empirical method. Section 5 presents and discusses the results and Section 6 concludes.
Theoretical considerations and testing hypotheses
This section provides a theoretical discussion of the expected effect of the finance minister's ideology on TRPE and of how the expected effect may be altered by the incentives created by fiscal rules. Some 2 testing hypotheses underlying our empirical analysis will be derived. In order to frame our argumentation, we first formulate three assumptions consistent with the context of Swiss cantons, which we believe also apply to many other countries or jurisdictions. First, we assume that underestimating tax revenue tends to reduce both expenditure and deficits. This first assumption intuitively makes sense since the amount of projected revenue usually determines the resources available to finance expenditures. Underestimated revenue projections keep expenditure at a lower level than realized revenue would. This subsequently results in a lower deficit (higher surplus) once actual revenue materializes. It has actually been shown in the context of the Swiss cantons that underestimating tax revenue by one Swiss franc per capita reduces deficit by around 0.75 Swiss franc per capita (Chatagny and Soguel, 2012) . Second, we assume that the finance minister is in charge of the department of finance and is responsible for producing tax revenue projections. Thus, an asymmetry of information in favour of the finance minister exists in the budgeting process. This feature does not seem to be particular to Swiss cantons. In the context of European countries, von Hagen (2010, p.489) mentions that:"Among the ministers, only the minister of finance has the resources and administrative capacity to produce the economic and fiscal forecasts published by the government. The minister of finance is also typically responsible for managing the annual budget process. This gives him a considerable informational and strategic advantage over the other cabinet members, which he can use to pursue his political agenda".
Finally, we assume that manipulating revenue projections is the less costly way for the finance minister to influence fiscal policy. This is reasonable and realistic since, in order to change the tax law or to reduce expenditure, the finance minister needs to convince a majority of spending ministers, a majority of parliament members and, as is often the case in Swiss cantons due to financial referenda, a majority of voters. The three assumptions that have just been formulated will underlie the following discussion, starting with the effect of the ideology of the finance minister on TRPE.
Expected effect of the FM's Ideology on Revenue Projection errors
Under the assumptions presented above and everything else being equal, one would intuitively expect a right-wing finance minister to produce relatively more conservative projections in order to achieve a relatively lower level of expenditure. In this study, we intend to go beyond intuition by conducting a different line of argument, which is based on the idea that elections are a way of selecting the most competent politician (Persson and Tabellini, 2000, p.81) . This kind of model was developed by Rogoff and Sibert (1988) and Rogoff (1990) to analyse fiscal policy and the political business cycle. Such models assume that voters do not have full information about the competence of politicians, which implies that voters are backward looking because the past performance of incumbents provides information about their competence. Consequently, incumbents also have an incentive to use policies to send signals to the voters about their competence. In the context of tax revenue projections, it does not appear realistic to argue that the finance minister uses TRPE per se to send a signal to the voters. Actually, it does not appear realistic to assume that voters look at 3 revenue projection errors in order to assess politicians' performance. Projection errors do not get important media coverage and remain largely disregarded by the public. However, the actual level of expenditure or deficit, partly resulting from the revenue projections, can be observed by voters and used to infer how competent the finance minister is. In this paper, we define the competence of the finance minister as his/her ability to balance the budget by reducing deficits. This definition of competence is based on the fact that, within the cabinet, the finance minister is the only politician responsible for the overall budget. It is therefore natural to think that voters will evaluate the competence of the finance minister according to his/her ability to keep the budget balanced. This idea is backed up by some empirical evidence showing that voters punish incumbents who run deficits. In a study on 74 countries, Brender and Drazen (2008, p.2215) find that :"voters, especially in developed countries and established democracies, do not like deficits". Furthermore, since each spending minister is responsible for only a share of the budget, the finance minister operates in the context of a deficit bias, the so-called common-pool problem applied to the public budget (Weingast et al., 1981; Velasco, 2000; Borge, 2005; Schaltegger and Feld, 2009; van der Ploeg, 2010; Baskaran, 2013) .
This common-pool problem is likely to be more severe the higher the number of political parties that are represented among the spending ministers. This is what we call the weak government hypothesis (de Haan et al., 1999; Perotti and Kontopoulos, 2002) . Coalitions are indeed the rule rather than the exception in Swiss cantonal cabinets. 2 In such a context, the finance minister has an incentive to underestimate tax revenue irrespective of whether he/she is a left-wing or right-wing finance minister. 3 Therefore one may wonder in what way ideology plays a role in such a setting. Party affiliation is information about the finance minister which is public. It is a signal about the finance minister's ideology that is sent to the voters and from which they can infer their competence. Here we argue that, everything else being equal, a left-wing finance minister will be seen by the voters as less competent a priori -no matter whether this is true or not -than a right-wing finance minister when it comes to curbing deficits and balancing the budget. This argument is both reasonable and realistic. The prior belief that left-wing incumbents are likely to generate larger deficits than their right-wing counterparts is both widespread among scholars and in the general public. Since the seminal contribution by Hibbs (1977) , the hypothesis that left-wing governments generate higher budget deficits has been formulated and tested in numerous empirical studies. In spite of mixed evidence, this hypothesis is still dominant in the literature. One of the most recent cases in point which is closely related to this study is the study by Jochimsen and Thomasius (2014) who formulate the hypothesis that deficits are higher under a left-wing finance minister. In the Swiss context, opinion surveys suggest that right-wing parties are perceived as more credible when it comes to fiscal policy. 4 This prior belief of voters that left-wing finance ministers are less likely to balance the budget combined with their preference for balanced budgets create an incentive for left-wing finance ministers to signal that they are at least as competent as right-wing finance ministers. Therefore, in order to signal the same level of competence as a right-wing finance minister, a left-wing finance minister needs to produce lower deficits and, therefore, underestimate tax revenue to a larger extent. In line with this last prediction, we formulate our first testing hypothesis :
(H1) left-wing incumbent finance ministers produce more conservative direct tax revenue projections
Incentive effects of fiscal rules
Provided an effect of ideology on tax revenue projection errors is observed, one may also wonder whether the implementation of fiscal rules may alter this relationship. Fiscal rules render the creation of deficits more costly for instance by imposing automatic expenditure cuts and/or tax increases which may be very costly to incumbents from an electoral point of view. Therefore, depending on their degree of stringency, fiscal rules are expected to create incentives for the spending ministers to be more cautious in their spending claims in order to avoid high deficits. Numerous empirical studies provide evidence that fiscal rules are effective in reducing fiscal deficits and/or debt accumulation (see, among others, Bohn and Inman (1996) ; Feld and Kirchgaessner (2008) ; Canova and Pappa (2006) ; Debrun et al. (2008) ; Blume and Voigt (2013) ). Fewer studies look at the effect of fiscal rules on fiscal projections. While Pina and Venes (2011) do not find any effect of balance budget rules on deficit forecasts, Luechinger and Schaltegger (2013) show that fiscal rules increase the probability of accurate deficit projections by reducing the over-pessimistic bias in projections.
Without showing it explicitly, this last study on the Swiss cantons suggests that, in the presence of a balanced budget fiscal rule, the necessity to reduce deficits by underestimating tax revenue is expected to be lower, irrespective of the ideology of the finance minister. Even if curbing deficits turns out to be necessary, voters may attribute a reduction in deficits to the implemented fiscal rule rather than to the competence of the finance minister. This makes a further reduction in deficits a less informative signal to the voters about the competence of the finance minister. Therefore, the finance minister has an incentive to engage in other types of signalling activity which, under a fiscal rule, is relatively more informative to the voters. This incentive is stronger for relatively more left-wing finance ministers since they need to compensate for the negative 4 In a 2008 opinion survey, respondents considered the main Swiss right-wing parties, CVP, FDP and SVP as very or rather credible in 38%, 37% and 50 % of the cases while left-wing parties (SP and GPS) are seen as credible in 35% of the cases. Conversely, the right-wing parties are perceived as absolutely not credible in 15%, 10% and 16% of the cases while the left-wing parties received 21% (see Longchamp, C., Finanzmonitor 2008 Souverän für eine Nachhaltige Finanzpolitik, Economiesuisse, 2008). signal sent by their ideology. The stronger reaction of the left-wing finance ministers imply that fiscal rules must reduce the positive effect of ideology on tax revenue projection errors. Consequently, we can state our second testing hypothesis as follows :
(H2) The effect of the ideology of the finance minister on tax revenue projection errors decreases with the stringency of fiscal rules.
In order to test our hypotheses, we rely on a panel dataset of the 26 Swiss cantons over the period 1980-2007 as well as a new dataset of 99 finance ministers at the cantonal level. We present the background of the Swiss cantons and our data in more detail in the next section.
Institutional background and data
In Switzerland, the cantons form the sub-national level of the government. They possess well established institutions such as a constitution, a government and a parliament and enjoy a high degree of budgetary autonomy. They make up for about 40 percent of total public expenditure and revenue. They also have a high degree of sovereignty to levy, collect and predict taxes. For instance, they can decide on a tax coefficient and on the progressivity of the tax schedule that applies to personal income. They generate 47 percent of the total personal income tax revenue while the additional revenue is collected by the federal state and the municipalities. In aggregate, direct tax revenue (personal and corporate income tax) represent about 46 percent of the cantons' current revenue. Transfers represent 31 percent while excise, fees and other tax revenue represent 23 percent of cantonal current revenue.
Revenue Projections in Swiss cantons
In order to identify the effect of the finance minister's ideology on revenue projections, we focus on direct taxes. Indeed, transfers are paid and therefore predicted by other levels of jurisdiction than the cantons. For instance, the federal administration produces a publicly available projection of the transfers paid to each canton in the frame of the national fiscal equalization. When it comes to fees, excise or other taxes, it may not be the department headed by the finance minister that is responsible for collecting revenue and producing projections. For instance, in the canton of Zürich, the tax on vehicles ("Verkehrsabgabe"), is collected by the Road and Traffic Office ("Strassenverkehrsamt") which depends on the Department for Security ("Sicherheitsdirektion") and not the Department of Finance. These examples show that the prediction of transfers and fees is not in the hands of the finance minister and does not leave him with room to manoeuvre.
Direct tax revenue however is collected and predicted by each canton's own tax offices. In every canton, without exception, the tax office directly depends on the department of finance, which is headed by the incumbent finance minister. The cantonal departments of finance are very independent in producing direct revenue projections. While in some cantons the department of finance is responsible for producing direct tax 6 revenue forecasts for the municipalities, it does not have to apply projections or other data that are provided by the federal state. In spite of the fact that the federal state and the cantons share the same tax base for direct taxes, they produce projections only for their own budgets independently of each other. Furthermore, cantonal departments of finance are free to use any data source ranging from individual taxpayer data to macroeconomic forecasts or municipal data in order to produce their projections. They are also free to use any methodology such as micro simulations, time series analysis or more intuitive experts' judgemental estimations. The methodologies are not presented in details in official and publicly available documents and the projection errors are not systematically assessed. Even the technical forecast, as produced by the tax revenue office, is not publicly available. Among the members of the cantonal cabinet, only the finance minister has direct access to this information. Finally, the projection made by the department of finance is not challenged by alternative forecasts. No governmental or independent institution produces their own revenue projection for individual cantons and for detailed revenue items. Overall, the direct tax revenue budgeting process in Swiss cantons provides the finance minister with a high degree of control and a strong informational advantage towards other players in the budgeting process. Note that finance ministers in Swiss cantons are not vested with particular powers like veto or agenda-setting power like in European countries, for instance. 5 In that sense, the position of finance ministers in Swiss cantons appears to be relatively weak with respect to fiscal policy choices. This makes revenue projection a particularly appealing tool to influence fiscal policy decisions. In order to identify possible manipulations in revenue projections, we computed direct tax revenue projection errors as explained in the next section.
Data on direct tax revenue projection errors
In order to compute direct tax revenue projection errors, we collected projected as well as realized direct tax revenue as published in cantonal public accounts over the period 1980-2007. 6 In the literature about tax revenue forecasting accuracy, 7 absolute errors are often used as an indicator in order to avoid positive and negative errors offsetting each other. However, in this paper, we are looking to find precise information about the direction in which projections are potentially manipulated. Thus, we choose the difference between the projected amount of tax revenue and the actual amount. Cantonal population has been chosen as the denominator. This allows us to compare tax revenue projection errors between cantons. Thus, our main indicator measuring tax revenue projection errors may be expressed as follows :
(1) 5 For example, see von Hagen (2010) for a presentation on the budgetary institutions in the European context. 6 Note that, over the period of interest 1980-2007, public accounts do not distinguish between personal and corporate tax revenue for every canton and/or every time span. For this reason, we used what we call "direct taxes", i.e. the addition of both personal and corporate tax. Using this aggregate allows us to use of a complete and homogenous dataset across both cantons and years.
7 See for example Mocan and Azad, 1995, p.419 7 ,where R denotes Direct T ax Revenue, the subscript a stands for actual, the subscript p stands for projected and P denotes the cantonal population. i identifies finance ministers, j identifies cantons and t identifies years. 
Finance ministers in the Swiss cantons : a new dataset
In order to test whether the ideology of the finance minister indeed has an impact on revenue projections, we collected personal data on 99 finance ministers from 1980-2007. Table ( 2) presents the indicator used to 8 measure ideology. (2). This scale ranges from zero to 10, zero being the far left and 10 the far right. This type of left-right scale is frequently used by political scientists (Ladner, 2006) to quantify the leaning of political parties and is constructed as follows. Presidents of cantonal branches of Swiss political parties are asked to assess their own party on the right-left scale. The assessments made by the presidents of cantonal branches are then averaged which gives the value for the party on the scale (Ladner, 2006) . 9 In order to construct a measure for the ideology of the finance minister, we attribute to them the value that corresponds to the position of their political party on the scale. In our empirical analysis, we also control for the average ideology of the spending ministers. Summary statistics are reported in Table ( 3). We can see (row called "Finmin") that the distribution of the ideology of finance ministers is skewed to the right. One may argue that the average ideology of the finance minister and of the spending ministers are very close and that the ideology of the finance minister is just a proxy of the ideology of the whole cabinet. Note first that actually the difference between the average ideology of finance and spending ministers is statistically significant. 10 Furthermore, in our empirical analysis we also include a measure of the ideology of the spending ministers as well as a measure of the ideology of the cabinet as a whole and show that the finance minister's ideology is still significant.
In order to obtain a precise identification of the effect of the finance minister's ideology on tax revenue projections, we also collected additional data on the characteristics of the finance minister. They are reported in Table 4 . The variables "Age", "Gender" and "Years in office" are obvious. The dummy variable "Power"
8 From the left to the right, the main political parties represented in cantonal governments are : the Social Democratic Party (SP), the Green Party (GPS), the Christian Social Party (CSP), the Christian Democratic People's Party (CVP), The Liberals (FDP), the Liberal Party (PLS), the Swiss People's Party (SVP) and the Ticino League (Lega). 9 Note that this indicator is not computed every year, which prevents us from controlling for shifts of political parties over time on the scale and forces us to assume that the ideology of the Swiss political parties is stable over time.
10 Under the null that both means are equal, the Hotelling statistic is 103.15 and the p-value is 0.000. The variable "President" takes value 1 in the years during which the finance minister is also president of the cantonal government. Finally, we intend to capture career concerns of finance ministers by including a dummy variable taking value 1 whenever a finance minister is elected to the Federal Council, which is the highest possible political position within an executive governmental entity in Switzerland.
Finance ministers' ideology and TRPE
Of all the characteristics presented above, the ideology of the finance minister is expected to be a particularly important driver of tax revenue projection errors. To motivate this claim we report in Table 5 summary statistics for the tax revenue projection errors within each type of ideology of the finance ministers. The average projection error exhibits very important differences between types of ideologies of the finance ministers with a tendency of the left-wing finance ministers (SP and GP) to produce a lower average error than the center right finance ministers (CVP and FDP) and than the right-wing finance ministers SVP.
These summary statistics not only support the idea that the ideology of the finance minister drives part of the differences observed in tax revenue projection errors but also suggest that left-wing finance ministers tend to produce more conservative forecasts.
To support our argument further we provide in 
Fiscal rules
Should an effect of the ideology of the finance minister on TRPE be observed, we expect fiscal rules to reduce it. The context of Swiss cantons is particularly appropriate to test this hypothesis since, between 1980 and 2007, several, but not all, Swiss cantons experienced an introduction of fiscal rules which was staggered over time. Across cantons, fiscal rules also exhibit a relatively high heterogeneity in their degree of stringency. This makes Swiss cantons a particularly appropriate setting for identifying the incentive effects of fiscal rules on cantonal finance ministers. In order to measure the stringency of fiscal rules, we rely on the index suggested by Feld and Kirchgaessner (2008) . 11 The approach developed by Feld and Kirchgaessner (2008) makes use of three criteria to assess the stringency of fiscal rules. 12 The first criterion assesses whether or not budget planning is strongly connected to actual budget execution. The second criterion captures the existence or absence of strong numerical constraints. The third criterion captures the existence of effective sanctions (in the form of automatic tax adjustments for instance) whenever the numerical constraint is not respected . Using these three criteria, an index of the stringency of fiscal rules from zero (none of the criteria are fulfilled) to three (all of the three 11 For detailed description of this index, see Feld et al. (2011) . A detailed description of the legal and constitutional requirements of Swiss cantonal fiscal rules is also provided by Luechinger and Schaltegger (2013) . 12 The following description is based on Feld et al. (2011) 12 criteria are fulfilled) is constructed for each canton. Table 6 shows the summary statistics for the fiscal rules index. The staggered introduction of fiscal rules in Swiss cantons over the period is illustrated in Appendix 6.
Measure of the stringency of fiscal rules

Fiscal rules, finance ministers' ideology and TRPE
The observed differences in the use and stringency of fiscal rules across cantons and over time makes
Switzerland a particularly appealing laboratory to assess how the incentives created by a fiscal rule does alter the finance minister's behaviour within the tax revenue budgeting process. In particular, as expressed in our second hypothesis, we expect more stringent fiscal rules to reduce the effect of the ideology of the finance minister on revenue projection errors. In order to provide some preliminary evidence supporting this hypothesis, we present in Table 7 the same summary statistics as in Table 5 but we split the sample between the finance ministers operating in the absence of a fiscal rule and those operating in the presence of a fiscal rule. In the absence of a fiscal rule, we can see that the variation of the average tax revenue projection error across ideologies is substantially the same as in Table 5 . left-wing finance ministers (SP and GP) produce substantially more negative TRPE than center right finance ministers (CVP, FDP) who, in turn, produce more conservative projections than right-wing finance ministers (LP, SVP). When a fiscal rule does exist, the average tax revenue projection error for left-wing finance ministers (SP) is almost divided by two compared to when no fiscal rule does exist. The average error for center right finance ministers (CVP, FDP) is also less negative. In the case of right-wing finance ministers (SVP), the average projection error turns out to be more negative than in the absence of a fiscal rule. These differences suggest that, under a fiscal rule, the average tax revenue projection error tends to converge across types of ideology which clearly supports the idea that fiscal rules reduce the effect of ideology on tax revenue projection errors, thereby supporting our second hypothesis.
Before presenting our empirical analysis in detail, note that we additionally control for variables at the 13 level of cantons and which are traditionally encountered in the literature. 13 The so-called political budget cycle is captured by a dummy variable equal to 1 for the years when elections are held, and 0 otherwise. 14 Following Goeminne et al. (2008) , we also include a variable controlling for the degree of fragmentation within the government cabinet, measured by the number of parties in the government. We control for political concordance which is measured by the percentage of the seats in the legislature that are occupied by members of parties represented in the executive. We also control for the number of departments which is equivalent to the number of members in the cabinet since, in Swiss cantons, each member of a cantonal government is in charge of a department. The ideology of the executive as a whole is controlled for by the variable "Right" which is measured by the proportion of right-wing members in cantonal executives.
"Postnumerando" is a dummy variable taking value 1 when a canton uses the postnumerando taxation system and zero when a praenumerando system is in use. 15 "Grant" measures the degree of tax autonomy using federal transfers as a share of actual direct tax revenue. Deficit(-1) is the lagged cantonal fiscal balance.
Finally, we control for economic conditions with the growth rate of cantonal income (variable "Growth") and the annual change in the cantonal unemployment rate ("Unemployment(D)").
Empirical Analysis
Econometric model
In this section, we present the methodology used to perform the analysis. The estimated model is formalized by equation 2 below.
, where i = 1, ..., 99 identifies finance ministers, j = 1, ..., 26 identifies cantons and t = 1980, ..., 2007 identifies years. Error is our measure of tax revenue projection error. Ideology ijt is the ideology of the finance minister measured by his party affiliation as explained above, and β the associated coefficient measuring the effect on revenue forecast errors. Rule jt is the index measuring the stringency of fiscal rules. (Ideology * Rule) is an interaction term taking into account the effect of a fiscal rule on the effect of the finance minister's ideology on TRPE. X ijt is a matrix of controls constituted by the personal characteristics of the finance minister as presented in Table 4 , and δ is the associate vector of parameters. W jt is a matrix of controls at the cantonal level reflecting the economic, political and institutional environment in which the finance minister is exercising power as presented in Table . 9 of the Appendix, and γ is the associated vector of parameters. 13 The summary statistics are reported in Table . 9 of Appendix 6 14 In the empirical model we include also a lagged and forwarded election dummy to account for ante-and post-elections effects. 15 Luechinger and Schaltegger (2013) also control for the taxation system.
14 Note that W jt includes the ideology of the spending ministers as well as three dummy variables for the pre-, post-and electoral year. α is an intercept. θ j and τ t are canton and time fixed effects respectively and ijt is the error term.
in order to have a clearer picture of how fiscal rules influence the effect of the finance minister's ideology on tax revenue projection errors, it will be of interest to compute the marginal effect of ideology. We can derive it from equation (2):
According to our hypotheses, β and µ are expected to be significantly positive and negative respectively.
A positive β means that a more right-wing finance minister produces relatively less conservative forecasts than a left-wing finance minister. A negative µ means that the stringency of fiscal rules reduces the average marginal effect of ideology on tax revenue projection errors.
Estimation
The data and, therefore, standard errors are potentially identified over three dimensions : finance minister, canton and year. Standard errors may thus be correlated within the clusters existing in these three dimensions, thereby possibly leading to inference problems. Furthermore, while clusters related to finance ministers and cantons are nested, this is not the case for years and finance ministers or years and cantons. Therefore, in order to estimate equation 2, we follow the methodology suggested by Cameron et al. (2011) for multi-way non-nested clustering. The parameters of interests will be estimated through OLS with cluster-robust standard errors with clustering occurring at the finance minister level and at the year level.
Alternative estimators will be used to check for the robustness of the results. System GMM will be used to estimate a dynamic version of the model and a GLS estimator with panel corrected standard errors will also be used in order to better account for the panel specific autoregressive structure of the error term. Results turn out to be robust.
Identification
As usual in any study on the impact of political variables and/or fiscal institutions on fiscal variables one can question whether the estimation is not plagued with endogeneity problems, in particular reverse causality and omitted variable bias. One could argue that all three variables of interest, namely revenue projection errors, finance minister's ideology and fiscal rules are determined by general fiscal conditions and/or citizens preferences. Similarly one could think that tax revenue projection errors are being observed by citizens who modify their voting behaviour and choose the finance minister accordingly. This would mean that TRPE explain part of the finance minister's ideology. In this paper, we argue that our empirical findings can be interpreted in a causal way for several reasons.
First, we argue that focusing on the sub-aggregate of direct tax revenue allows for a cleaner identification of the effect of the finance minister's characteristics on fiscal outcomes than in similar studies. Indeed, by considering a larger fiscal aggregate, for instance total revenue, one would include items such as transfers from other levels of jurisdiction or fees for the collection and prediction of which the finance minister is not directly responsible. In such a case, some of the identified effects could be falsely attributed to the finance minister when they in fact might have been due to another agent involved in the budgeting process. In this study, focusing on those revenues that are directly under the responsibility of the finance minister makes us confident that the identified effect is attributable to the finance minister.
Second, the context of Swiss cantons offers a very unique environment in which balanced budget fiscal rules have been implemented both with heterogeneous degrees of stringency across cantons and in a staggered way over time, as illustrated in Appendix 6. This feature rules out the eventuality that an exogenous shock affecting all cantons contemporaneously would have simultaneously driven the introduction of fiscal rules as well as variations in the ideology of the finance minister and tax revenue projection errors. In spite of the staggered introduction over time and the heterogeneous design of fiscal rules across cantons, one cannot rule out that the introduction of fiscal rule is related to the past fiscal performance specific to each canton. To account for this, the lagged deficit for each canton has been introduced as a control variable. This allows us to cleanly identify the incentive effect of fiscal rules on the ideological behaviour of the finance minister.
Third, unlike similar studies that consider only the realization of fiscal aggregates such as deficit (Jochimsen and Thomasius, 2014) or debt (Moessinger, 2014) , we are looking at the difference between realized and projected revenue. This strategy allows us to naturally control for all those unobserved explanatory variables affecting both realized and predicted revenue in a symmetric way, thereby further reducing potential omitted variable bias. Furthermore, an important limitation of studies considering realized fiscal aggregates as an outcome variable is that these outcomes may be observed by voters who could then choose the finance minister accordingly, thereby causing reverse causality. We argue that using the difference between realized and projected revenues eliminates this reverse causality problem. Indeed, in the Swiss cantons, tax revenue projection errors are not subject to a systematic assessment that would be made publicly available. In most cantons, tax revenue projection errors are not even reported in public accounts. And even when they are, they are not taken into consideration by the media when they report on the state of the cantonal public finances. Therefore, we argue that voters are not informed about tax revenue projection errors -unlike actual revenue or expenditure -and therefore do not use this piece of information at the time when they have to vote for the members of the cantonal cabinet. This fixes potential reverse causality from the tax revenue projection errors on the ideology of the finance minister or on fiscal rules.
And last but not least, another reason supporting the causal interpretation of our empirical results is the fact that the context of Swiss cantons offers a quasi-experimental setting when it comes to the allocation 16 of departments to elected politicians. Swiss cantons exhibit majoritarian electoral systems in which the members of the cantonal cabinet are elected individually. 16 However, the individual politicians do not run for a particular department that would be identified ex ante. After the elections, members of the cantonal cabinet allocate the departments. Neither is this allocation monitored by explicit and binding rules nor is the protocol of the sessions during which the elected politicians bargain over this allocation made public.
In fact, departments may be allocated according to very different types of implicit rules or criteria such as seniority in office, electoral score, professional background, personal interests, experience, etc. Even reelected finance ministers are not guaranteed to remain finance minister after their re-election. Therefore, from the point of view of the voters, the allocation of a politician with a certain ideology to the department of finance is quasi-random. Voters cannot anticipate which politician is going to become finance minister.
This argument is supported by our sample data as the average number of years a finance minister stays in office is 5.4 (see Table 4 ). 17 Provided that the electoral period lasts four or five years, this statistic means that the politician in charge of the department of finance changes rather frequently which makes it difficult for the voters to predict the outcome of the allocation process. This frequent change of finance minister has also been illustrated with some selective cases in figures 1 to 3. For all the reasons just mentioned, we are confident in the causal interpretation of the empirical results found, which we present in the next section.
Results
Main results
The main regression results are reported in Table 8 . The dependent variable is the direct tax revenue error per capita as defined by expression 1. The first column reports results for the full specification of our model as formalized in equation (2). The other columns check for the robustness of the results to the exclusion of certain groups of controls. The coefficient for "Ideology" is positive and strongly significant which indicates that the more to the right the political leaning of the finance minister is, the less conservative the revenue projections are. Furthermore, this relationship seems to be very robust to changes in the specification of the model. This result tends to support our theoretical argument that a left-wing finance minister needs to curb deficits relatively more and thereby produce more conservative forecasts than a right-wing finance minister in order to compensate for the negative signal sent by his/her ideology to the voters and to be considered at least as competent by the voters, everything else being equal. In the literature, Tavares (2004) finds a similar -although not completely identical -mechanism when it comes to fiscal adjustments. Indeed, he shows that left-wing parties gain credibility whenever they undertake adjustments that go against the preferences of their Standard errors in parentheses * p < .10, * * p < .05, * * * p < .01
Standard errors clustered at the finance minister and year levels.
constituencies, i.e. whenever they reduce expenditures. By finding an effect of the ideology of the finance minister on TRPE and by proposing an innovative identification strategy, our empirical analysis contributes to the literature on revenue projections. (Feenberg et al., 1989; Bretschneider et al., 1989; Bretschneider and Gorr, 1992; Mocan and Azad, 1995; Jones et al., 1997; Cassidy et al., 1989; Deschamps, 2004; Voorhees, 2004; Campbell and Ghysels, 1997; Couture and Imbeau, 2009; Ohlsson and Vredin, 1996; Paleologou, 2005; Goeminne et al., 2008; Bischoff and Gohout, 2010; Beetsma et al., 2013) . While many of these studies look at the ideology of the government as a whole, none have looked at the role of the finance minister. Our results also extend the literature on the effect of the personal characteristics of individual politicians on fiscal outcomes. 18 More precisely, this paper is the first to identify a causal relationship between the ideology of the finance minister and a fiscal outcome variable. Jochimsen and Thomasius (2014) look at how personal characteristics of the finance ministers in German states between 1960 and 2009 influence budget deficits.
They use a dummy variable taking value one when the finance minister is left-wing. They do not find any significant effect. Similarly, Moessinger (2014) does not find any significant impact of the left-wing ideology of the finance minister on the increase in debt-to-GDP in European countries.
The parameter associated with the interaction term between fiscal rules and the finance minister's ideology 18 For a review of the literature, see Hayo and Neumeier (2014) .
18 turns out to be significant and negative. This result is not robust only in the cases where canton or time fixed effects are dropped (column (2) and (3)). However, joint tests of significance show that canton and time fixed effects should be included in the model. 19 This negative sign means that the more stringent fiscal rules are, the smaller the positive effect of the ideology of the finance minister on tax revenue projection errors is. Note that the direct effect of fiscal rules (row "Rule" in Table 8 ) on projection errors is not significant.
This suggests that, if fiscal rules have an effect on TRPE, this effect is channelled through the behaviour of the finance minister. To illustrate more precisely how the stringency of fiscal rules alters the effect of ideology on tax revenue projection errors, we have computed and plotted the marginal effect of the finance minister's ideology as formulated in expression (3). As shown in Figure (4) , the marginal effect of Ideology unambiguously decreases when fiscal rules become more stringent. The marginal effect turns out to be significant at any value of the fiscal rule indicator. 20 This result is in line with our theoretical argument, thereby suggesting that fiscal rules tend to render the signal sent by a reduction in deficits less informative to the voters and create incentives for the finance minister to engage in other types of signalling activities. This reduces the necessity for the finance minister to underestimate tax revenue. This incentive is stronger for left-wing finance ministers since they have to compensate for the negative signal sent by their ideology to the voters. Our results show, for the first time, that fiscal rules tend to reduce political manipulations of revenue projections. This is in line with Luechinger and Schaltegger (2013) who argue, without showing it explicitly, that fiscal rules, by curbing the spending ministers financial appetite, reduce the necessity for the finance minister to be conservative in revenue projections. Therefore, by identifying a channel through which balanced budget rules affect TRPE, this paper extends the literature on the effect of budgetary institutions on fiscal outcomes.
Robustness checks
In order to assess the robustness of our results and also to better understand what drives them, we performed different robustness checks. Table 8 already provides information about the robustness of our results to the exclusion of certain controls and fixed effects which we already discussed. A natural battery of robustness checks to perform pertains to the exclusion of individual cantons and finance ministers.
Qualitatively our results are very robust since the sign of the parameter associated with the ideology of the finance minister and the sign of the parameter of the interaction term never change. The parameter for ideology is always very significant and is insensitive to the exclusion of individual finance ministers or cantons. Although the parameter associated with the interaction term is always negative, its significance and magnitude turn out to be sensitive to the exclusion of individual cantons or finance ministers. Interestingly, the significance drops only when left-wing finance ministers -i.e. from the socialist or the green party -or cantons in which left-wing finance ministers have exercised power are excluded from the sample. This shows that the interaction effect is particularly driven by left-wing finance ministers and supports our theoretical argument. 21 Furthermore, we also used alternative estimators to estimate our model. More precisely we estimated a dynamic version of the model that includes the lagged tax revenue projection error and the twice lagged tax revenue projection error. We estimated this dynamic version of the model alternatively with the system GMM estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) and with the GLS estimator with panel corrected standard errors suggested by Beck and Katz (1995) . Results are reported in Table . 11 in the appendix and show that our results are robust to this alternative specification and estimation strategy.
Finally, one may argue that the direction and the size of the effect of the ideology of the finance minister does not depend on the finance minister's absolute position on the left-right scale but rather on his/her position relative to the spending ministers. To check for the robustness of our results to this hypothesis we included the difference between the ideology of the finance minister and the average ideology of the spending ministers in the model and estimated it. The results are reported in Table . 12 and show that the ideological gap between the finance minister and the spending ministers is very significant. Nonetheless our results remain unaltered by the inclusion of the ideological gap between the finance minister and the spending ministers.
Conclusion
This paper analyses the effect of the ideology of the finance minister on tax revenue projection errors. It also explores how fiscal rules alter this effect. We use a panel dataset of 26 Swiss cantons over the period 1980-2007 as well as a new dataset of 99 finance ministers at the cantonal level and exploit the quasi-random allocation of the departments to politicians elected in the cantonal cabinet. We identify an effect of the ideology of the finance minister on tax revenue projection errors and find the rather counter-intuitive result that a more left-wing finance minister produces more conservative forecasts. We also find a negative effect of the interaction between the ideology of the finance minister and a fiscal rules index, showing that more stringent fiscal rules tend to reduce the positive effect of the ideology. These empirical findings tend to support the idea that left-wing finance ministers need to compensate for the negative signal sent by their publicly-known ideology when it comes to their ability to balance the budget. Therefore, everything else being equal, left-wing finance ministers need to curb deficits more and therefore be more conservative in their projections than right-wing finance ministers in order to signal the same level of competence to the voters.
Our findings also support the idea that fiscal rules render the reduction of deficits by finance ministers less informative about their competence and create incentives to engage in other types of signalling actions. This incentive effect is stronger for left-wing finance ministers since they need to compensate for the negative signal sent by their ideology.
More generally, our evidence suggests that asymmetric information about expected tax revenue creates opportunities for the finance minister to manipulate revenue projections and influence fiscal policy. It also provides some evidence that fiscal rules seem to reduce these manipulations. Another way to reduce manipulation one could advocate is to reduce the degree of asymmetric information. Having a higher number of competing and independently produced tax revenue forecasts could contribute to reducing the asymmetry of information between the finance minister and the spending ministers or the members of the parliament thereby reducing the possibilities of manipulation. Standard errors in parentheses * p < .10, * * p < .05, * * * p < .01
Control variables at the cantonal level
Robustness checks
(1) and (2) are estimated through system GMM. (3) and (4) Standard errors in parentheses * p < .10, * * p < .05, * * * p < .01
The variable called "Gap" measures the difference between the ideology of the finance minister and the average ideology of the spending ministers.
